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Circuits & Circuit Theory 


A/d converter remembers signal 
peaks whose duration is less than 
50 ns...!FD, ED 12, p. 152 

Algebra finds logic-circuit glitches 

, ED 4, p. 90 

PT... logs easily. . 
9, p. 176 

Avoid wiring-inductance problems. . . 
ART, ED 25, p. 62 

Biphase waveforms generated by 
shift-register circuits...IFD, ED 
16, p. 112 

Boost audio-amplifier efficiencies. . . 
ART, ED 8, p. 96 

Boost transistor-level supply voltages 
to make a low-power, high-voltage 
supply. ..IFD, ED 21, p. 126 

Bootstrapped RC differentiator per- 
forms accurately without phase in- 
version. . .1FD, ED 5, p. 60 

Build a general-purpose power sup- 
ply with built-in temperature pro- 
tection. . .1FD, ED 23, p. 144 

Build high-gain, wide-range log amps 
... ART, ED 6, p. 116 

Burst of preset number of pulses ob- 
tained with easily expanded cir- 
cuit...IFD, ED 21, p. 126 

Bypass multivariable Karnaugh maps 

. .ART, ED 21, p. 86 

Calculate with a v/f converter... 

ART, ED 12, p. 130 


Circuit adds BCD numbers with 
binary 4-bit full adders. . .1FD, 
ED 25, p. 92 

Circuit provides slow auto-wiper cy- 
cling, with one to 20 seconds be- 
tween sweeps...IFD, ED 26, p. 
108 

Circuit warns automobile driver when 
he exceeds preset speed.. .IFD, 
ED 26, p. 106 

Clean up your logic schematics 
ART, ED 13, p. 80 

Clocked circuit debounces multiple 
single-throw contacts synchronous- 

.1FD, ED 6, p. 158 


-ART, ED 





Cael PAM. RAE 


few. key” | 
ART =o Technical: Article. 23 
a a Idea for: iDesion: 8 


aA “Product | ‘Feature 
“= Speciak Report Se 5 











Combinatorial logic circuit calculates 
the absolute difference of num- 
bers...IFD, ED 14, p. 114 

Comparator detects volts in narrow 
window and accurately nulls to 
reference level. ..iFD, ED 20, p. 
124 

Consider more than power.. 
ED 26, p. 74 

Consider the indefinite matrix... 
ART, ED 2, p. 76 

Convert two-pert circuit parameters 

. .ART, ED 20, p. 76 

Counter has symmetrical output 
though the input signal is asym- 
metrical. . .1FD, ED 20, p. 118 

Counter resets itself reliably with 
one additional flip-flop. . .1FD, ED 
20, p. 126 

Coupling circuit ensures drive cur- 
rent from op amp to emitter-fol- 
lower booster...!FD, ED 15, p. 
108 ‘ 

Curb analog data errors with PCM 

.ART, ED 12, p. 124 

Current clamp blocks destructive dis- 

charges of large filter capacitors 
.tFD, ED 12, p. 150 

Customize your audio filter. . 
ED 11, p. 94 

Design CMOS commutative filters. . . 
ART, ED 23, p. 116 

Design a floating-point a/d converter 

ART, ED 11, p. 80 

Design a nonaveraging tachometer 

... ART, ED 6, p. 122 


.ART, 


. ART, 


Design rf oscillators. . 
p. 70 

Differential amplifier will allow low- 
distortion output from mixer... 
IFD, ED 17, p. 124 


Digital delay circuit for one-shot con- 
trols timing interval in program- 
mable integer steps. ..IFD, ED 2, 
p. 94 

Digital three-phase signals cover 
wide frequency range...!FD, ED 
19, p. 178 


Double multiplexer logic capability 
-. ns, Go 17, o. BS 


ECL 10,000 interconnects economi- 
cally. ..ART, ED 20, p. 90 

Edge-triggered R-S_ flip-flop built 
without capacitors...IFD, ED 3, 
p. 80 


Electronic ignition system uses 
standard components...IFD, ED 
24, p. 198 


EXCLUSIVE-OR circuit handles wide 
range of input levels without pow- 
er supply. ..IFD, ED 2, p. 78 


Few extra components adapt 741 op 
amps for high-voltage-swing appli- 
cations. . .IFD, ED 9, p. 206 

Fine control of high-power voltage 
with a low-current variable trans- 
former. . .1FD, ED 13, p. 116 


FOCUS on DC/DC converters. . .SR, 
ED 23, p. 70 


FOCUS on Packaged oscillators 
SR, ED 19, p. 118 

Four-digit BCD programmability fea- 
tured in variable modulus 60-MHz 
counter. . .IFD, ED 6, p. 156 


Four-input EXCLUSIVE-NOR _ gate 
made from a BCD-to-decimal con- 
verter...1FD, ED 17, p. 118 


Frequency doubler covers wide fre- 
quency range for unsymmetric 
square waves...IFD, ED 16, p. 
114 

Full and half-step motor operation 


obtained with 3-1/2-chip stepper 
circuit. . .1FD, ED 18, p. 102 
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Full first pulse is assured in variable- 
frequency, gated oscillator. . . FD, 
ED 23, p. 146 

Gain set accurately with a single re- 
sistor in a high-performance dif- 
ferential amplifier. ..1FD, ED 19, 
p. 172 

Generate a linear sweep of uniform 
duty cycle and amplitude. . .IFD, 
ED 22, p. 154 

Generate a PSK modulated wave with 
an all-digital circuit...IFD, ED 
23, p. 142 

Get high voltage with low-cost multi- 
pliers. . .ART, ED 13, p. 64 

Get notch Qs in the hundreds... 

ART, ED 16, p. 96 


Get standby LSI memory power... 
ART, ED 12, p. 116 

High-speed s/h circuit gives gain up 
to 1000. ..PF, ED 12, p. 168 

Hows and whys of log amps. . . ART, 
ED 3, p. 52 

IC timer, stabilized by crystal, can 
provide subharmonic frequencies 

.1FD, ED 23, p. 148 

Improve memory systems with 4-k 
RAMs. ..ART, ED 22, p. 100 

Improved dot-matrix generator ig- 
nores empty display positions. . . 
IFD, ED 14, p. 112 

Inexpensive AM modulator replaces 
clipping types and gives less dis- 
tortion. . .1FD, ED 20, p. 122 

Inexpensive low-Q bandpass filters 
made with tweaked standard 
chokes. . .IFD, ED 11, p. 110 

Interface CMOS logic with switches 
... ART, ED 17, p. 80 

- Is a crowbar alone enough. . .ART, 

ED 20, p. 106 


Know your converter codes. . . ART, 
ED 22, p. 130 

Laser trimmed, 12-bit DACs offer 
tempcos of 1 ppm/°C...PF, ED 
13, p. 142 

Less than 1.5% distortion over 
1000:1 range provided by swept- 
frequency oscillator. ..1FD, ED 1, 
p. 154 

Linear systems analysis simplified 
... ART, ED 11, p. 70 

Look to asynchronous sequential 
logic. ..ART, ED 20, p. 98 

Low-cost data converters provide 
0.01% linearity...PF, ED 1, p. 
167 

Low-cost way to send digital data. . . 
ART, ED 2, p. 68 

Match impedances accurately and 
easily. ..ART, ED 5, p. 46 

Modified data-transmission module 
can handle ASCII and BCD... 
IFD, ED 8, p. 110 

Modified differential amplifier con- 
trols p-i-n diode attenuator... 
IFD, ED 2, p. 90 

Multiple-feedback bandpass circuit 
allows use of standard capacitors 
in elliptic filter...1FD, ED 7, p. 
76 


Multiplex signals the analog way... 
ART, ED 15, p. 74 
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Multiplexed operation of MOS regis- 
ters more than doubles the data 
rate...1FD, ED 3, p. 76 

Need a special power supply. . . ART, 
ED 23, p. 110 

One-shot adds the clock pulses to 
help recover phase-encoded data 

.IFD, ED 7, p. 78 

Op amp in current-differencing mode 
becomes a noninverting audio 
mixer.. .1FD, ED 10, p. 130 

Op amps multiplex analog signals 
without need for FET switches... 
IFD, ED 13, p. 118 

ery logic units. . 
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Passive system tames high static 


electricity. ..NCWS, ED 7, p. 25 
Pick the right DAC...ART, ED 10, 
p. 110 


Plot your voltage-divider designs... 
ART, ED 17, p. 102 
Precision timer can be used to make 
a stable, adjustable crowbar driver 
.IFD, ED 21, p. 130 
Prevent damaging overloads. . . ART, 
5, p. 58 
Prevent op-amp output instability. . . 
ART, ED 17, p. 98 
Program gives filter time response 
... ART, ED 9, p. 192 
Protect against nuclear transients 
. .ART, ED 4, p. 64F 


‘Reference voltage can be varied and 


the optimum zener current main- 
tained. . .1FD, ED 22, p. 156 

Represent transistor beta variations 
... ART, ED 19, p. 146 

Resolve gain/efficiency conflicts. . . 
ART, ED 13, p. 72 

Rise of active filters: They're run- 
ning strong in two major fields . 
NEWS, ED 13, p. 34 

Sharpen active null networks... 
ART, ED+13, p. 102 

Simple feedback circuit improves 
linearity of light-dependent resis- 
tors. . .IFD, ED 22, p. 148 

Simple reconnection reduces rise 
time of CMOS delay circuit... 
IFD, ED 1, p. 158 

Simple serial/parallel transforma- 
tions aid network analysis and 
synthesis. . .IFD, ED 22, p. 144 


Simplify LC rf-oscillator design... 
ART, ED 19, p. 140 
Single EXCLUSIVE-OR quad produces 
complementary spikes from clock 
pulses. . .1FD, ED 13, p. 116 
Single part minimizes differences in 
monostable and astable periods of 
555...1FD, ED 15, p. 110 
Slash high-voltage power-supply 
drain. . .ART, ED 19, p. 158 
Slash power converter design time. . . 
ART, ED 1, p. 130 
Slave clock can run free at center 
frequency and lock in within one 
cycle. . .1FD, ED 24, p. 196 
Split a temperature degree to 10 
p°C...ART, ED 10, p. 102 
Squeeze more from power supplies 
. .ART, ED 14, p. 100 
Switch high inductive loads fast... 
ART, ED 3, p. 72 
Taming noise in IC op amps. . .ART, 
ED 15, p. 64 
There’s more to thermal drift... 
ART, ED 8, p. 90 
Those bigger n-flops. . 
p. 94 
Threshold logic can cut gate count 
. ART, ED 22, p. 106 
Transform the biquad into a biquar- 
tic...ART, ED 1, p. 120 
Transistor bleeder gives opto-isolator 
a wide temperature range of oper- 
ation.. .1FD, ED 7, p. 74 
Transistor reduces output variation 
in three-terminal regulator circuit 
.IFD, ED 9, p. 204 
Triple-output dc/dce converter claims 
highest output power. . .PF, 
19, p. 220 
True rms voltage conversion. . . ART, 
D 4, p. 66 
Try condition/action diagrams... 
ART, ED 5, p. 50 
Unify two-port calculations. ..ART, 
ED 1, p. 112 
Up/down counter controls pulse 
width of a one-shot. . .IFD, E 
p. 94 
Use CAD to optimize broadband amp 
Gesign.. .ART, ED 10, p. 92 
Use aig’ width modulation. . .ART, 
ED 3, 


.ART, ED 21, 
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V/f converters maintain specs while 
prices drop...PF, ED 21, p. 138 

V/f converters offer low power drain, 
total isolation or pri rammability 

.PF, ED 19, p. 228 

Versatile programmable-counter 
chains are built from simple MSI 
modules. : .IFD, ED 11, p. 108 

Voltage control is featured in zero- 
re filter...PF, ED 5, p. 


Voltage-tunable active filter features 
fow, high and bandpass. . .IFD, 
ED 25, p. 96 


Watch out for problems. ..ART, ED 
1, p. 144 

Which dc/ac inverter. . .ART, ED 25, 
p. 54 


Why complicate frequency synthesis 
... ART, ED 15, p. 80 

Wide-range pulse-shaping circuit 
gives square waves with 50% 
duty cycle... .IFD, ED 8, p. 116 

Wiper noise removed and measured 
with a single nonlinear filter. . . 
iFD, ED 5, p. 64 

8-bit a/d converter module cuts size 
and price in half. . .PF, ED 26, p. 
113 

10-MHz differential video line receiv- 
er built with monolithic IC tran- 
sistor array. . .1FD, ED 9, p. 202 

12-bit hybrid a/d converters design- 
ed for high performance by two 
companies. ..PF, ED 24, p. 209 

14-bit: a/d converter ie price/ 
performance ratio low.. .PF, 
6, p. 165 


Communications, Microwaves 

and asers 

Analyze TV noise performance. . 
ART, ED 20, p. 82 

A-power project to try new laser 
optic setup. . .NEWS, ED 8, p. 28 

CATV, fiber optics and telepathy: 
The promise and the problems... . 
SR, ED 6, p. 56 

Comes the satellite revolution in 
American communications... 
NEWS, ED 12, p. 38 

Drive fiber-optic lines at 100 itz 

.ART, ED 15, p. 96 

Fiber-optic link transmits data at 80 
Mbit/s for 100 ft...PF, ED 9, 
p. 226 

First X-ray waveguide ~ ae three 
new application areas. ..NEWS, 
ED 10, p. 21 

Ground clutter is rejected by phased- 
array look-down radar. ..NEWS, 
ED 18, p. 38 

IMPATT power sources produce 10 
mW at 150 GHz...NEWS, ED 5, 
p. 21 

Laser communications spurred by 
modulation. .. NEWS, ED 6, p. 26 


84 


Laser excited by atomic reaction 
points to new power possibility. . 
NEWS, ED 23, p. 52 

Laser technique promises repair of 
ICs from ‘spares’ on the chip... 
NEWS, ED 26, p. 34 

Laser unit to monitor driving visibili- 
y...NEWS, ED 26, p. 20 

Lasers get powerfully efficient and 
efficiently small in R&D lab... 
NEWS, ED 19, p. 32 

Low-cost, standard MIC units are 
within designer’s reach. ..NEWS 
ED 12, p. 49 

Mm waveguide heralds bigger phone 
capacity. . .NEWS, ED 16, p. 33 

MW sensor detects oil slicks in sea 

. .NEWS, ED 7, p. 26 

Match impedances in microwave am- 
plifiers...ART, ED 6, p. 108 

Mini-laser techniques speed 3-dimen- 
sional X-ray imaging. ..NEWS, 
ED 5, p. 36 

Mobile communications get more 
megahertz. ..NEWS, ED 11, p. 26 

Multiple-beam antenna could boost 
communications satellite capacity 

. .NEWS, ED 14, p. 34 

Nerem to focus on radars: limited- 
scan and CCD aids. ..NEWS, ED 
17, p. 39 

Poof! And big reflector forms in 
—- ..NEWS, ED 26, p. 
1 

Satellites to give WU 30 times more 
capacity. . .NEWS, ED 8, p. 28 

Semi laser and detectors to use com- 
mon substrate. . .NEWS, ED 4, p. 
26 


Study of internal laser damage may 
lead to smaller devices. . .NEWS, 
ED 16, p. 42 

Tunable lasers aid study of atoms 
= molecules. . .NEWS, ED 6, p. 

Vhf, uhf and microwave systems 
reap cost and efficiency benefits 

. .NEWS, ED 17, p. 44 

Wall Street Journal printed via satel- 
lite. .. NEWS, ED 23, p. 31 

With solid-state advances, airborne 
radar climbs higher. . .SR, ED 19, 
p. 67 

2-GHz low-noise amplifier features 
new package style...PF, ED 17, 
p. 136 

35-MHz linear rf amp outputs new 
high of 300 W...PF, ED 20, p. 
150 


28,244 calls handled by one phone, 


link. ..NEWS, ED 23, p. 31 


Components 


Aluminum electrolytics are hard to 
beat...ART, ED 21, p. 78 

Amplifier tube claims ‘first’ in per- 
formance. .. NEWS, ED 20, p. 25 

Cadmium-telluride detector has high- 
est sensitivity yet...NEWS, ED 
i2. p. S3 

FOCUS on Rotary and thumbwheel 
switches. ..SR, ED 20, p. 56 


Fuses or circuit breakers. . 
26, p. 66 

inductance calculation simplified for 
small air-wound coils. ..IFD, ED 
21, p. 124 

tn power, longevity and voltage, bat- 
teries are reaching new peaks... 
NEWS, ED 11, p. 28 

lron-core transformers get tiny; Now 
only the price must shrink... 
NEWS, ED 25, p. 36 

Little-known source of power, the 
thermal cell, bids for attention. . . 
NEWS, ED 20, p. 30 

Look out! All electrolytic capacitors 

. ART, ED 1, p. 138 

Low profile mini-relays can handle up 
to 26.5 W...PF, ED 26, p. 120 

New laminar-flow electron gun prom- 
ises brighter, better CRTs... 
NEWS, ED 18, p. 38 

Piezoelectric ceramic transducers. . . 
ART, ED 18, p. 78 

Small crystal gauge overpowers 
noise. . .NEWS, ED 5, p. 22 

Uncased ceramic disc filters. boost 


available capacitance. . .PF, 
15, p. 130 
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Coniputers & Data Processing 


Automatic interrogator doesn’t need 
a computer...NEWS, ED 26, p. 
19 


Basic microcomputer 
ART, ED 9, p. 142 

Big, small and tiny computers ad- 
vance...SR, ED 9, p. 64 

Brain-wave system monitors medita- 
‘tion... NEWS, ED 18, p. 20 

CCD memories impinge on drum and 
disc terrain. ..SR, ED 19, p. 64 

Calculator-based acquisition system 
handies remote sites by phone 
line. ..PF, ED 22, p. 163 

Caliculator-instrument system offers 
flexible programming. . .PF, ED 6, 
p. 66 

Ceramic disc memory undergoing 
tests. . .NEWS, ED 1, p. 36 

Circuit converts unipolar digital data 
to alternate-mark inverse format 

. .IFD, ED 4, p. 106 

Clues to next IBM a point to 
major advances. ..NEWS, ED 24, 
p. 27 

DEC goes West to build LSI mini. 
NEWS, ED 5, p. 21 

Data display competes with AT&T 
terminal. .. NEWS, ED 16, p. 33 

Data-logging system mixes mini, 
printer and tape...PF, ED 2, p. 
112 

Decentralized networks allowing the 
St to be moved to the job 


software... 


, ED 9, p. 66 
Design po lockout logic. . .ART, 
ED 15, p. 80 


Digital data handled over single pair 
of wires, with sync lock derived 
from the data...IFD, ED 19, p. 
174 
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Digital printers juggle data for a 
printout analysis...PF, ED 2, 
104 

Extend LSI-processor capabilities. . . 
ART, ED 22, p. 90 

Ferroelectric semi used for nonvola- 
> memory. ..NEWS, ED 19, p. 
2 


First OEM electron-beam laser scans 
flat fields in microseconds... 
NEWS, ED 23, p. 36 

First floppy disc peripheral made for 
microcomputers. ..PF, ED 20, p. 
138 

Floppy-disc drive scores low in size 
and price, of in capability. . 
PF, ED 8, 158 

FOCUS on hg equip- 
ment. ..SR, ED 12, p. 70 

FOCUS on Microprocessors. ..SR, 
ED 18, p. 52 

FOCUS on Minicomputers. . 
2, p. 56 

FOCUS on Modems and multiplexers 
... SR, ED 22, p. 68 

Forget hardware design; start think- 
ing programming. . .SR, ED 19, p. 
64 


.SR, ED 


Four-in-one calculator has PROM 
modules. .. NEWS, ED 24, p. 28 
Four-function ‘scientific’. ..ART, ED 
8, p. 102 

Give flexibility to memory systems 

. ART, ED 18, p. 72 

Great memory battle goes on, but 
semiconductors appear the ulti- 
mate victors...SR, ED 22, p. 40 

HP introduces versatile time-sharing 
system. ..NEWS, ED 22, p. 27 

HP-65 calculator arrives: First pock- 
et programmable. ..PF, ED 4 
120 


Hand-held computer terminal gives a 
full ASCII display. . .NEWS, ED 9, 
p. 29 

Hitch your telemetry system to a 
mini. ..ART, ED 9, p. 158 

Honeywell Series 60 eases update 
process. . .NEWS, ED 11, p. 25 

How HP engineers built world’s first 
pocket programmable calculator 

. .NEWS, ED 4, p. 34 

I? microprocessor reported being 
built... NEWS, ED 17, p. 40 

IBM saving energy—with computer, 
naturally. . .NEWS, ED 6, p. 26 

IC specs available in ‘seconds’ with 
automatic microfilm systems. . 
NEWS, ED 8, p. 42 

Implement complex Boolean expres- 
sions. . .ART, ED 22, p. 114 

improve interrupt handling capability 
of microprocessor with a few ICs 

.I1FD, ED 24, p. 202 

Improved solid-state memories and 

microprocessors altering the struc- 


ture of computers...SR, ED 22, 
p. 34 

Intelligent controller aids remote 
data-acquisition. ..PF, ED 26, p. 
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Let a computer design memory cir- 
cuits. . .ART, ED 23, p. 122 

MOS/LS!I microcomputer coding... 
ART, ED 8, p. 66 

MOS memory capability built into 
IBM typewriter. . .NEWS, ED 7, p. 
25 


Matrix or daisy wheel? Thermal or 
ink jet? Serial printers offer these 
options and more...SR, ED 22, 
p. 50 ‘ 

Memory power source outputs a va- 
riety of bias voltages. . .PF, 
22, p. 222 


Microprocessor ICs improve instru- 
ments. ..ART, ED 9, p. 150 

Microprocessor runs a facsimile ma- 
chine. .. NEWS, ED 17, p. 40 


Mini addresses up to 1 Mword with- 
out increase in cycle time. . .PF, 
ED 21, p. 133 

Mini systems grab attention at Inter- 
kama. ..NEWS, ED 25, p. 24 


Mini with core or semi offers Z00-ns 
speed and error control. . .PF, ED 
22, p. 166 

Minis and mini peripherals will lean 
more on LSI, and software will be 
or to use. ..NEWS, ED 1, p. 


Minis monitor weather at nuclear 
power sites...NEWS, ED 13, p. 
32 


Minimize computer ‘crashes’. . 
ED 9, p. 168 


Off-shelf speech recognizers let 
users talk the data into computer 
. .NEWS, ED 23, p. 46 
Optical coupler helps transmit data 
and clock signals on single wire 
pair...1FD, ED 26, p. 104 
Optical data systems find a niche in 
the world of fast, fast computing 
..SR, ED 9, p. 126 
Optical tape reader speeds at 450 
characters a second. ..PF, ED 9, 
p. 230 
Pocket-calculator race sizzles behind 


.ART, 


scenes. ..NEWS, ED 2, p. 27 
Point-of-sale systems still need 
standardized data-code _ readers 


. SR, ED 6, p. 54 


Portable printing calculators expect- 
ed this year at $100...NEWS, 
ED 4, p. 25 

Printer control. ..ART, ED 25, p. 74 


Program cuts logic-design costs... 
ART, ED 9, p. 186 

Program selects standard resistor 
values for calculated values when 
tolerance is given. . 
p. 160 

Programmable calculators fill middle 
spot for users. ..PF, ED 6, p. 65 

Programmable frequency multiplier 
uses octave scaler to simplify pro- 
gramming. ..IFD, ED 18, p. 100 

Reduce state tables by computer. 
ART, ED 22, p. 122 

Sealed disc made for OEMs is rug- 
ged and inexpensive... PF, ED 26, 
p. 126 


Secure messages sent via phone by 
terminal. .. NEWS, ED 20, p. 26 


.IFD, ED 1,. 


Short subroutine computes standard 
component values from nonstand- 
ard...1fD, ED 10, p. 134 

Shrunken mini thinks like its prede- 
cessor...PF, ED 2, p. 108 

Smarter terminals join with floppy- 
disc drives. to stretch data capa- 
bility. ..SR, ED 9, p. 108 

Software for MOS/LSI microproces- 
sors. ..ART, ED 7, p. 50 

Start a logic circuit in the proper 
mode when power is turned on or 
interrupted. ..IFD, ED 16, p. 110 

Successive approximation a/d con- 
verter uses three ICs and costs 


under $25...IFD, ED 17, p. 120 
TI challenge to HP-35...NEWS, ED 
3, p. 24 


Take-your-pick software is making 
the mini mighty, but watch out: 
it costs. ..SR, ED 9, p. 78 

Team calculators with instruments 
... ART, ED 24, p. 176 

Time share graphics plotted auto- 
matically on a scope. ..PF, ED 9, 
p. 225 

Time sharing: For engineers who 
need computing punch beyond 
that of the calculator...SR, ED 
22, p. 56 

Two OCR drawbacks reported over- 
come...NEWS, ED 18, p. 20 

Ultimate interface studied: A mind- 
reading computer...NEWS, ED 
16, p. 33 

Untangle automatic test equipment 

ART, ED 24, p. 182 

Voice-recognition computer responds 
to virtually anyone. ..NEWS, ED 
18, p. 19 

Written data converted to ASCII 
code by pen. ..NEWS, ED 17, p. 
39 


5-MHz bandwidth attained with CRT 


deflection system...PF, ED 16, 
p. 132 
16-channel acquisition system _in- 


cludes controls...PF, ED 9, p. 
244 


32-k words squeezed into one core 
memory. ..NEWS, ED 24, p. 27 


Consumer Electronics 

CMOS parking meter eliminates dead 
time. ..NEWS, ED 25, p. 23 

Computer spots causes of vehicle ac- 
cidents. .. NEWS, ED 19, p. 28 

Consumer electronics heading for a 
year of improvements paced by 
monolithic ICs. ..NEWS, ED 1, p. 


Digital recording used by home video 
player. ..NEWS, ED 13, p. 31 


Electronics for cars? It’s only the 
beginning. ..NEWS, ED 1, p. 35 
FM stations reducing noise the Dolby 

way...NEWS, ED 20, p. 26 


IL turns up in wristwatch and a 


microprocessor chip. . .NEWS, ED 
26, p. 19 

IR ignition system. ..NEWS, ED 6, 
p. 26 
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Japanese radar setup deploys car air 
bags. ..NEWS, ED 6, p. 25 
Kodak video player televises 8-mm 
’ film. ..NEWS, ED 15, p. 27 
Laser-reader sorts baggage for air- 
line.. .NEWS, ED 1, p. 36 
Life-cycle appliance costs still rising 
.NEWS, ED 14, p. 30 
Microwave car license “ designed 
with a spdte of uses. . .NEWS, ED 
19, p. 36 
Microwave ovens get solid-state con- 
trol. ..NEWS, ED 21, p. 24 
Microwave ovens safe, IEEE panel 
reports. ... NEWS, ED 7, p. 25 
Radio-controlled nozzle expedites fire 
fighting. . .NEWS, ED 2, p. 27 
Replace mechanical TV tuners... 
ART, ED 19, p. 152 
Seiko down-plays the digital watch 
... NEWS, ED 17, p. 40 
Sensor-computer setup troubleshoots 
cars fast... NEWS, ED 4, p. 26 
Sophisticated large-scale IC chips are 
turning up in consumer items.. . 
NEWS, ED 6, p. 36 
TV picture quality adjusted auto- 
matically. ..NEWS, ED 13, p.-31 
Video players for the home turning 
to card and disc units to cut cost 
.NEWS, ED 13, p. 46 
Video recording system employs low- 
cost discs. . .NEWS, ED 4, p. 26 
With new car, TV and power appli- 
cations, semiconductor makers 
see no end to boom. . .NEWS, ED 
1, p. 44 
l-rpm video disc system shown to 
be feasible... NEWS, ED 14, p. 


4-signal RCA system joins quadra- 
phonic race. . 

1978 automobile: Processing sys- 
tems. ..NEWS, ED 12, p. 30 


Displays 

Bicolor LED coming with a simpler 
drive. ..NEWS, ED 23, p. 31 

Body displayed sonically in real time 
...NEWS, 7, p. 38 


Electrochromic display offers chal- 
lenge to liquid crystals. . .NEWS, 
ED 12, p. 44 

Flat-panel displays due in 1980 cock- 
pits. ..NEWS, ED 24, p. 28 

Flat-panel TV promises are back, but 
this time they could be for real 

.NEWS, ED 1, p. 76 

FOCUS on Displays...SR, ED 26, 
p. 52 

Heads-up display gives a wider field 
of view. ..NEWS, ED 21, p. 52 

Improve CRT-display systems with 
NMOS. ..ART, ED 1, p. 100 

Large-scale display to use 3-color 
LEDs. ..NEWS, ED 9, p. 29 

Liquid crystal displays are great— 
but...ART, ED 14, p. 76 

Liquid crystals help spot IC defects 
...NEWS, ED 23, p. 31 


&8 


. NEWS, ED 8, p. 27 . 


New switch cuts cost of liquid-crystal 
panel. .. NEWS, ED 12, p. 30 
Now, magnetic bubbles for displays 
.NEWS, ED 16, p. 40 
Plasma and — uid a take on 
ay champ, .SR, ED 19, p. 


Seminar to evaluate displays of the 
future. . .NEWS, ED 7, p. 25 


Seven- ‘segment display modified to © 


reduce readout confusion. . .IFD 
ED 6, p. 158 
Should you use LCD or LED displays 
.ART, ED 23, p. 88 
Which LCD is best?.. 
p. 76 


-ART, ED 16, 


Electro-Optics 


Digital-image system reconstructs in 
color... NEWS, ED 26, p. 20 

Fiber-optic signal losses reduced by 
star coupler...NEWS, ED 22, p. 
27 


Night-vision modules yield alterable 
device. . .NEWS, ED 5, p. 22 


General Industry 


Beckman adds a line in process-con- 
trol field. .. NEWS, ED 18, p. 20 
Central maintenance: Wave of the fu- 
ture... NEWS, ED 6, p. 25 

Demand for engineers reported on 
rise. ..NEWS, ED 10, p. 22 

EIA components show geared to de- 
signers. ..NEWS, ED 3, p. 24 

Engineers disagree on cause of 
shortages. . .ART, ED 8, p. 60 

‘Full house’ forecast for Wescon 
show. . .NEWS, ED 13, p. 31 

Growth of additive PC technology ex- 
pected to double by 1975... 
NEWS, ED 19, p. 42 

1EEE sees ample jobs for flexible 
engineers. . .NEWS, ED 5, p. 22 

Inflation, energy, semiconductors to 
dominate tomorrow's electronics 

. .NEWS, ED 15, p. 40 

Japan’s electronics: Fighting back 
.. .oR, ED 26, p. 25 

London parley to weigh tomorrow’s 
electronics. . .NEWS, ED 7, p. 26 

New rules for faster design. . .ART, 
ED 9, p. 198 


Parts labeling speed raised to 
20,000/hr...NEWS, ED 10, p. 
22 


Power-supply boom linked to com-. 


puters. ..NEWS, ED 1, p. 36 
Recycling gives U.S. copper self- 
sufficiency...NEWS, ED 18, p. 
19 
Reflection of the industry’s banner 
year...SR, ED 19, p. 62 
Roving course offered on microproc- 
essors...NEWS, ED 10, p. 22 
Shortages of components forcing en- 
gineers to alter their thinking and 
designs. ..SR, ED 9, p. 136 


Soviet to exhibit for export at New 
York IEEE show. ..NEWS, ED 5, 
p. 21 

Struggle to raise efficiency and pow- 
er while dropping cost... NEWS, 
ED 7, p. 30 

White House office of science backed 

. .NEWS, ED 24, p. 28 

With an energy crisis at the door, 
designers begin to think stingy. 
NEWS, ED 2, p. 34 

Yet another national shortage: Basic 
research, across the board. 
NEWS, ED 4, p. 28 

3-day work week spurs semiconduc- 
tor output. ..NEWS, ED 5, p. 21 

1960s dream begins to come true 
under the seas. ..NEWS, ED 18, 
p. 24 


industrial Electronics 


ICs and transistor provide brain and 
muscles for motor control... 
NEWS, ED 21, p. 38 

Hand-held gas detector promised, 
with 1-part-per-billion sensitivity 

..NEWS, ED 20, p. 36 

Huge fuel cell planned for use by 
utilities. .. NEWS, ED 2, p. 28 

Industrial systems makers gear for a 
prosperous '74...NEWS, ED 1, 
p. 35 . 

LED on miner’s cap warns of radia- 
tion. .. NEWS, ED 16, p. 34 

Minis, minis’ everywhere, when it 
comes to control of industrial 
processes. ..SR, ED 9, p. 118 

Monolithic switch array developed 
for phones...NEWS, ED 17, p. 
40 


Newer electronics helping police 
short-circuit crime at source... 
NEWS, ED 17, p. 56 

Ulf direction finder for miners pass- 
es tests at 1500-ft depth.«. 
NEWS, ED 20, p. 32 

When the power blows, how safe will 
your system be...SR, ED 19, p. 
71 


Management 
Aggressive R&D and a dash of 


serendipity = market success... 
ART, ED 19, p. 78 
‘Anticipation’ is management's best 


bet...ART, ED 2, p. 84 
Designs that sell require compro- 
mise. ..ART, ED 17, p. 110 
Diversity keeps engineers on their 

toes... .ART, ED 21, p. 118 
Don’t be a slave to a project sched- 
ule...ART, ED 14, p. 106 
Every new engineer needs a design 
guide. ..ART, ED 13, p. 108 
Forecasting is an engineering job, 
too... .ART, ED 1, p. 148 
Getting. management behind your 
project. ..ART, ED 19, p. 166 
Good design is a business challenge 
. .ART, ED 11, p. 100 
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Help finish big, creative projects fast 
. ART, ED 23, p. 134 

How to be a top designer and remain 
a designer, despite corporate lures 
.. SR, ED 9, p 

Learning to wear two hats on the job 

. .ART, ED 16, p. 104 

Let the engineers run the company 
... ART, ED 10, p. 124 

*Meet’ the ba before talking 
to him. . .ART, ED 25, p. 86 

Project success: The main concern in 
"74... ART, ED 26, p. 98 

Remember testing in 1844? If you 
can’t, Siemens Corp. can. . .SR, 
ED 24, p. 124 

wee “3 a high-technology product 

ED 20, p. 114 

Spell out specs and contract lfan- 
guage. . .ART, ED 22, p. 138 

Start your own electronics business 
—but look before you leap... 
ART, ED 12, p. 142 

aad second-guessing on projects 

.ART, ED 4, p. 100 

The case for unstructured manage- 
ment...ART, ED 15, p. 102 

Today’s mature designs, as seen by 
a young ‘old-timer’. . .SR, ED 24, 
p. 84 

Using consultants takes consuitation 
oo sl, GD 7. 8 FO 

Want to cut costs to the bone... 
ART, ED 6, p. 132 


When you have no_ choice but 


changeover. ..ART, ED 18, p. 92 


Materials and Packaging 
Alternative to multilayers proposed: 
Stacked PC boards at half the cost 
. .NEWS, ED 7, p. 40 : 
Better components and materials 
widening magnetic applications 
..SR, ED 1, p. 64 
Built-in heat pipe proposed to cool 


GHz power transistors. . .NEWS, 
ED 14, p. 32 

Case for using ceramics. ..ART, ED 
8, p. 74 


Choose cleaning solvents carefully 
ART, ED 5, p. 54 

Cooled alloy promises better mag- 

netic circuits. .. NEWS, ED 25, p. 


Disc diffusion expected to lower 


semi costs. . .NEWS, ED 22, p. 28 
Electron beam produces ICs of 
0.2-u line width. . .NEWS, ED 12, 
p. 30 
Explosive bonding is used to connect 
microcircuits. .. NEWS, ED 14, p. 
2 


Film-carrier system used for IC pack- 
ages. ..NEWS, ED 19, p. 28 

Flexible material changes resistance 
in one direction. ..PF, ED 13, p. 
160 

‘Flints’ that don’t wear out. . .ART, 
ED 13, p. 88 

FOCUS on Cooling electronic pack- 
ages. ..SR, ED 14, p. 62 
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FOCUS on Round multipin connec- 
tors. ..SR, ED 4, p. 54 

From $2.50 to $1500, good systems 
can save you time in circuit de- 
sign. . .NEWS, ED 8, p. 30 

Guide to good air cooling. . .ART, 
ED 4, p. 76 

Hunt is on for ways to counter tight 
supply of oil-based materials... 
NEWS, ED 2, p. 38 

Impulse-bonded wiring® allows fast 


changes. . . NEWS, ED 8, p. 44 
Mini system promises cheaper IC 
masks. ..NEWS, ED 21, p. 24 


New computer tape resists edge 
damage. . .NEWS, ED 7, p. 40 
ew devices a possibility with IBM 
‘organic metal’...NEWS, ED 21, 
p. 23 

One-step process bonds copper to ce- 
ramic without adhesives. . . NEWS, 
ED 14, p. 40 

Organic materials investigated for 
superior semis and memories... 
NEWS, ED 10, p. 32 

PC-board holes made with simpler 
technique. . .NEWS, ED 8, p. 27 

Plastic protects components at 800 
F...NEWS, ED 18, p. 40 

Shape foil into a magnetic shield. . . 
ART, ED 18, p. 86 

Silicon carbide studied for micro- 
i devices. ..NEWS, ED 11, p. 

6 

Super-thin copper foil for PCs uses 
up to 75% less of the metal... 
NEWS, ED 14, p. 38 

Thermal imaging furnaces grow crys- 
tals from ‘difficult’ materials... 
NEWS, ED 10, p. 34 

Thick or thin-film resistors. ..ART, 
ED 17, p. 92 

Today's resins provide a cure for al- 
most every embedding ill... 
NEWS, ED 25, p. 28 

Why not use hybrids. . 
p. 84 

X-ray imaging method improves crys- 
tal growth. . .NEWS, ED 15, p. 28 

3M substitutes tin for gold in con- 
nectors. ..NEWS, ED 21, p. 23 

600 IC contacts possible with el- 
—— system... NEWS, ED 6, 
p. 25 


.ART, ED 14, 


Medical Electronics 


Device simulates effects of heat on 
human tissue. . .NEWS, ED 22, p. 
28. 


Heart monitor replaces skin-piercing 
methods. . . NEWS, ED 9, p. 29 
Prosthetics, orthotics, etc.—there’s 
new hardware for body. ..SR, ED 
19, p. 69 

Simplified biofeedback circuit de- 
tects alpha-wave activity. . .IFD, 
ED 12, p. 154 

Sound sensor detects hard-to-find 
heart ills...NEWS, ED 15, p. 27 

Spurious radio noise viewed as 
health peril... NEWS, ED 16, p. 
34 





Military and Aerospace 


Air-traffic radar trainer contains sev- 
eral ‘firsts’...NEWS, ED 22, p. 
28 


Army vehicles to get intelligent ter- 
minal. ..NEWS, ED 25, p. 23 

Automatic sonobuoy locator spots 
up to 31 beacons simultaneously 
...NEWS, ED 4, p. 36 

Bubble data recorder to be tested 
by NASA. . .NEWS, ED 11, p. 25 

C-band landing system adopted by 
the FAA. . .NEWS, ED 20, p. 26 

Computerized van will help Navy 
train for war without leaving port 

. .NEWS, ED 23, p. 36 

DOD standard designs. ..NEWS, ED 
9, p. 30 

Digital storage offered in light-plane 
radar...NEWS, ED 13, p. 32 

Dual radar distinguishes between 2 
air targets. .. NEWS, ED 5, p. 22 

Lower atmosphere to be studied by 
sensors on manned balloon... 
NEWS, ED 21, p. 48 

Military to spend $80-billion in fiscal 
*74 and more in '75...NEWS, ED 
2. & BF 

Navy display speeds weather fore- 
casts. ..NEWS, ED 16, p. 46 

New approach radar proves highly 
accurate. ..NEWS, ED 3, p. 24 

New flight recorder would warn of 
accidents. ..NEWS, ED 2, p. 28 

Nuclear ILS for aircraft proves safe 
and sound in feasibility test... 
NEWS, ED 16, p. 44 

One man radar relies on minicom- 

_ puter control. . .NEWS, ED 21, p. 
23 


Optical design slashes encoded alti- 
meter price. . .NEWS, ED 3, p. 24 

Picosecond timing sharpens laser- 
rangefinder resolution. . .NEWS, 
ED 15, p. 48 

Second weather buoy being placed in 
Pacific... NEWS, ED 13, p. 32 

Sensors in space are uncovering 
clues to new energy sources... 
NEWS, ED 2, p. 40 

Skylab’s balking gyros to be used on 
shuttle. ..NEWS, ED 4, p. 25 

Touch communication investigated 
by Army. ..NEWS, ED 10, p. 21 

Tough Army survey simplified by 
software...NEWS, ED 18, p. 19 

U.S. gets its first domestic satcom 
net. ..NEWS, ED 3, p. 23 

With a $3.1-billion budget, NASA 
sees year of growth. . .NEWS, ED 
3, p. 23 


Semiconductors 


Advances on three fronts herald next 
generation of linear circuits... 
NEWS, ED 6, p. 32 

After 13 years, standardization of 
opto-isolators. is beginning... 
NEWS, ED 3, p. 26 

Amorphous memories ordered by 
Burroughs. . .NEWS, ED 1, p. 36 
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Analog-function array aids instru- 
ment designs...PF, ED 20, p. 
131 

Better and cheaper ICs on the way 
with two advances in processing 
... NEWS, ED 12, p. 34 

Bipolar IC microcomputer claims a 
number of ‘firsts’...NEWS, ED 
25, p. 23 


Bipolar/LS! processor races to the’ 


forefront. ..PF, ED 18, p. 109 

Bipolar microcomputer chips set the 
pace for flexibility...PF, ED 22, 
p. 185 

Bipolar microprocessor—the first to 
hit the market...NEWS, ED 19, 
p. 27 

Bipolar op amp matches specs of 
chopper-stabilized units. . .PF, ED 
15, p. 120 

Bubble memories advance from chip 
to module stage. . .NEWS, ED 12, 
p. 29 

CCD memory emerging an alternate 
for DEC. . .NEWS, ED 15, p. 27 

CCD memory ICs heading for mar- 
ket... .NEWS, ED 10, p. 22 

CCDs proving worth in digital memo- 
ries... NEWS, ED 12, p. 29 

CID image sensor a replacement for 
tubes. . .NEWS, ED 10, p. 36 

CMOS microprocessor stirring de- 
sign race. ..NEWS, ED 4, p. 26 

Custom IC technology ‘for sale’ to 
users. . .NEWS, ED 15, p. 28 

Digital memory sought from organic 
materials. . .NEWS, ED 10, p. 22 

Divide by 10/11 at high of 512 MHz 
without power rise. ..PF, ED 19, 
p. 183 

Electron-beam-projection system 
gives 3-way improvement in ICs 
... NEWS, ED 12, p. 36 

FET voltage comparators shrink in- 
put currents to pA...PF, ED 18, 
p. 114 

First ‘Mill Run’ ICs come off the line 
... NEWS, ED 15, p. 28 

FOCUS on CMOS... .SR, ED 6, p. 86 

Get gain control of 80 to 100 dB 
... ART, ED 13, p. 94 

Give the Hall transducer flexibility 
..- ART, ED 11, p. 88 

Heed the limitations of MOS 1/0 cir- 
cuitry...ART, ED 10, p. 82 

‘Hex MOS/TTL sense amps have pro- 
grammed levels. ..PF, ED 26, p 
116 

Hi-fi amplifier IC sets power mark 
of 15 W with less than 1% dis- 
tortion...PF, ED 10, p. 141 

Improve ROM systems with PROMs 
... ART, ED 14, p. 92 

Integrated injection logic shaping up 
as strong bipolar challenge to 
MOS. ..NEWS, ED 6, p. 28 

lon implantation: From a_ specialty 
to a standard method for new ICs 
...NEWS, ED 11, p. 36 

LED panel lamps match incandes- 
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cents at less current...PF, ED 
16, p. 150 

LS! finding a place in homes in multi- 
purpose alarms...NEWS, ED 8, 
p. 27 

Low-cost, 10-MHz FET op amp pro- 
vides higher stability. ..PF, ED 1, 
p. 178 

MOS/bipolar monolithic op amp 
gives high performartce at tow cost 
.. PF, ED 22, p. 162 

MOS/LS! microprocessor selection 
... ART, ED 12, p. 100 


Magnetic bubbles produced in thin 


films by evaporation. . .NEWS, ED 
22, p. 27 


Microprocessors enter boom era— 
from 4-bit machines and up... 
SR, ED 6, p. 52 


Microprocessors showing promise in 


test equipment, but haven't made | 


it big yet...SR, ED 9, p. 90 
Microprocessors turn to NMOS for 


speed, CMOS for low power... | 


NEWS, ED 6, p. 38 

More bipolars eligible for flip-chip 
conversion. . .NEWS, ED 10, p. 21 

NMOS microprocessor boosts speed, 
instruction-set power. . .PF, ED 8, 
p. 144 

New CCD image structure makes 
processing easier and lifts yields 
...NEWS, ED 6, p. 30 


New amplifier increases s/n_ ratio 
of CCD imager. ..NEWS, ED 23, 
p. 31 

New generation of computer foreseen 
with Josephson devices. . . NEWS, 
ED 2, p. 30 


New imaging technology grabs hold: 
Charge-transfer devices. . .SR, ED 
6, p. 59 

New memory, the crosstie, stores 
data in magnetic-domain walls. . . 
NEWS, ED 5, p. 34 


Op amp combines CMOS and bi- 
polars. .. NEWS, ED 21, p. 24 


Optics and acoustics generate new 
microelectronic devices. ..NEWS, 
ED 10, p. 24 


Parley will offer solutions to defects 
in hybrid circuits. :.NEWS, ED 
20, p. 25 

Performance soars as digital LS! 
moves to center stage. ..SR, ED 
24, p. 42 

Power hybrid ICs improve switching- 
regulator response. . .IFD, ED 11, 
p. 119 q 

Quad IC timers squeezed into a 16- 
pin plastic DIP...PF, ED 16, p. 
128 


Review the basics of MOS logic. as 
ART, ED 6, p. 98 

SOS devices: Not yet making it in 
LSI... but wait till next year... 
NEWS, ED 16, p. 36 

Simplify UJT relaxation-oscillator de- 
sign. . .ART, ED 4, p. 84 

Single monolithic chip holds 16-bit 
microprocessor...PF, ED 25, p. 
105 


Static 1-k RAM accesses in 80 ns 


and has chip select. . .PF, ED 15, 

p. 122 

Superconducting diode promises ten- 
fold decrease in mixer noise... 
NEWS, ED 10, p. 30 

Tl MOSFET paces TV tuner race... 
NEW, ED 14, p. 30 

Touchtone converted to pulsed dial- 
ing. . .NEWS, ED 26, p. 20 

Triple-varactor IC promises to better 
the AM car radio. . .NEWS, ED 10, 
p. 38 

Watch that op-amp noise. . .ART, ED 
6, p. 128 

Which IC timer to buy. ..ART, ED 
3, p. 62 

2 new RCA RAMs to use SOS/CMOS 
... NEWS, ED 24, p. 28 

3-1/2-digit a/d chip set shrinks con- 
verter design. ..PF, ED 4, p. 115 

4-k NMOS RAM combines high speed 
and low power...PF, ED 8, p. 
148 

16-bit microprocessor / mini, a ‘first,’ 
uses SOS chips. ..NEWS, ED 11, 
p. 25 ; 

256 xX 4-bit static RAM simplifies 
system designs...PF, ED 13, p. 
134 

500-A one chip transistors have 
id V..(sat). ..PF, ED 5, p. 


1000-W solid-state power amplifier 
..- ART, ED 7, p. 58 

2000-A diode offers high reverse 
voltage at low cost...PF, ED 6, 

, P- 172 

4096-bit RAMs making the scene as 
an alternative to core—finally. . . 
NEWS, ED 3, p. 40 


Test and Measuring 


A/d and d/a converter testing. . . 
ART, ED 7, p. 64 

Accurate 10-MHz reference obtained 
from counter’s 1-MHz_ internal 
standard. . .1FD, ED 18, p. 98 

Acoustic microscope nearing produc- 
tion. . .NEWS, ED 9, p. 30 

Analyze gaseous mixtures. . .ED 26, 
p. 82 

Analyze signals as never before with 
digital methods. ..SR, ED 24, p. 
100 

Analyzer picks out patterns in long 
digital data streams. . .PF, ED 17, 
p. 131 

Are your humidity readings valid. . . 
ART, ED 16, p. 90 

Audibie gas alarm uses CMOS gates 
to provide time delays and tran- 
sient protection. . .1FD, ED i0, p. 
132 

Autoranging 80-MHz counter is in- 
dustry’s least expensive. . . PF, 
ED 16, p. 123 

Build a low-cost ECL logic probe that 
also has and overrange indicator 
...IFD, ED 17, p. 116 

Build counters with calculator chips 
... ART, ED 26, p. 90 

Built-in microprocessor available in 
scope. ..NEWS, ED 20, p. 25 
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AMPERITE 


‘TOP QUALITY 


Thermostatic 


DELAY RELAYS 


Hermetically Sealed for Maximum Stability 


Delays: 2 to 180 Sec.* 


Hermetically sealed — not affected by altitude, 
moisture, or climate changes... SPST only — 
normally open or normally closed... Compen- 
sated for ambient temperature changes from 
—55° to +80°C... Rugged, explosion-proof, 
long-lived... Standard radio octal and 9-pin 
miniatures. 

Price, standard or min., under $4.00 ea. 

*Miniatures delays: 2 to 120 seconds. 


PROBLEM? Send for Bulletin No. TR-81. 


‘New! LONG: a 


240 & 300 Sec. 


Same rugged construction, 
hermetic sealing and sta- 
bility as the shorter Delay 
Relays described above... 
For delays beyond 300 sec- 
onds, these Relays may be 
used in series. 

Price, under $6.00 ea. 
Write for Bulletin No. LD-73. 


DIFFERENTIAL RELAYS 


For automatic overload, over-voltage or under- 
voltage protection. ..Made only to specifica- 
tions for 70V, 80V, 90V and 100V. 


Price, under $6.00 ea. 


BALLAST REGULATORS 
Automatically keeps current and 
voltage at a definite value. For 
AC or DC _.. Hermetically sealed, 
rugged, vibration-resistant, com- 
pact, most inexpensive. 

Price, under $3.00 ea. | 
Write for 4p. Bulletin No. AB-51. 





600 PALISADE AVE, UNION CITY, NEL. 07082 
Telephtanes 208 UNiom 49502 


Ire Canadas Atfos Electronics, (fet, 
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Character-generation circuit uses 
single Y-axis scope input to dis- 
play alphanumerics...IFD, ED 4, 
p. 108 

Choose the right storage oscillo- 
scope. . .ART, ED 24, p. 150 

Circuit built with quad op amp meas- 
ures temperature digitally. . .|FD, 
ED 6, p. 160 

Design a low-cost pH meter. . 
ED 24, p. 190 

Differentiator circuit monitors sta- 
bility of slowly changing dc sig- 
nals...IFD, ED 21, p. 128 

Digital phase meter gives highest ac- 
curacy, at less than $2000. . . PF, 
ED 13, p. 127 

Diode-resistor network adds_ user- 
selected readout aT to 
scope display system...IFD, ED 
1, p. 156 

Don’t lean on a/d specs. . 
8, p. 80 

Don’t sweat polar to rectangular... 
ART, ED 23, p. 129 

Explore the lock-in amplifier. . 
ED 21, p. 104 

Fastest logic scope captures 8 data 
streams at 200 MHz...PF, ED 5, 
p. 69 

Find the new and different, turn the 
package inside-out. ..SR, ED 24, 
p. 140 

Find the quietest JFETs. . 
23, p. 98 

FOCUS on Electronic counters... 
SR, ED 10, p. 58 


FOCUS on Panel meters 
16, p. 60 


For fast digital troubleshooting, low- 
cost detectors can’t be beat... 


NEWS, ED 5, p. 26 


Function generator offers ASCII pro- 
grammability. ..PF, ED 6, p. 68 


Generate sine waves digitally with 
two ICs and eight resistors. . . IFD, 
ED 22, p. 152 


Generate waveforms with a single IC 
. .ART, ED 19, p. 132 


IC applications demand new highs in 
instrument accuracy...SR, ED 
24, p. 90 


In 3 major ways look for changes in 
compatible equipment. ..SR, ED 
24, p. 74 

instrument speeds noise-figure meas- 
uring. ..NEWS, ED 19, p. 28 

interpolate sampled data rapidly. . . 
ART, ED 15, p. 92 

It's a new world of measurement at 
1 GHz and higher...SR, ED 24, 
p. 114 

It's a wide, wide field, with some 
‘standards’ challenged . .SR, ED 
24, p. 130 

LED test set uses only four compo- 
nents, and it’s short-circuit proof, 
to boot. . .IFD, ED 22, p. 152 

Low power at ohmmeter’s probes al- 


.ART, 


.ART, ED 


.ART, ED 


...SR, ED 


.ART, - 


lows safe usage on most sensitive 
components...IFD, ED 14, p. 
110 
Low-power CMOS digital voltmeter 
built with only six integrated cir- 
cuits. ..IFD, ED 22, p. 146 
Match impedances with tapered lines 
.ART, ED 12, p. 136 
Measure open-loop servo response 
, ED 24, p. 170 
Measure power with a calculator chip 
-ART, ED 21, p. 112 
Measure sheet resistance easily... 
ART, ED 4, p. 96 
Measure time interval precisely... 
ART, ED 24, p. 162 
Memory tester handles 16 million 
addresses. ..PF, ED 8, p. 140 
Modules manipulate and send test 
data at 150 Mbits/s.. . PF, ED 26, 
p. 136 
Multifeatures at a mini price come 
with 3-1/2-digit DMM...PF, ED 
10, p. 156 
Multiplexer lets single-channel scope 
monitor eight analog signals... 
IFD, ED 4, p. 110° 
New problem rises to plague users: 
panel clutter...SR, ED 24, p. 56 
Nondestructive testing advances with 
unique pulse-echo setup. . . NEWS, 
ED 13, p. 50 
Peak detector provides both the am- 
plitude and a peak-event timing 
pulse. . .1FD, ED 23, p. 140 
Photodetector calibrated by electri- 
cal method. ..NEWS, ED 2, p. 28 
Plug-ins turn DPM into many instru- 
ments. ..NEWS, ED 7, p. 25 
Pocket-sized Geiger counter built 
with three micropower ICs. . .1FD, 
ED 8, p. 114 
Predict wideband amplifier response 
ART, ED 25, p. 68 
Programmable equality comparator 
built with single hex inverter... 
IFD, ED 2, p. 92 
Programmable sine-wave oscillator 
uses only one CMOS IC.. .IFD, 
ED 24, p. 200 
Pulse echoes to measure size of 
metal cracks. . .NEWS, ED 14, p. 
30 
Semi testing service for medium- 
sized firms. ..NEWS, ED 19, p. 
28 


Sensors in 5 areas are getting tinier, 
cheaper and more precise... 
NEWS, ED 15, p. 30 

Shock and vibration transducers... 
ART, ED 21, p. 68 


Simple circuit tests coaxial cables 
for opens, shorts and _ intermit- 
tents. ..IFD, ED 13, p. 120 

Simple tally system ranks events in 
the order of occurrence.. .IFD, 
ED 20, p. 120 


Simplified waveform digitizer uses TV 
camera to capture the trace... 
NEWS, ED 14, p. 42 

Sine/square-wave generator speeds 
amplifier testing...IFD, ED 22, 
ED 22, p. 150 


Single transistor circuit provides 
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CRT-level sweep and blanking sig- 
nals. ..1FD, ED 6, p. 62 

Six ways to control transients... 
ART, ED 11, p. 52 

Smarter, handier and smaller instru- 
ments will appear as unexplored 
markets open up. ..NEWS, ED 1, 
p. 44 

Solid-state panel meter fiils the gap 
between analogs and digitals... 
PF, ED 15, p. 126 

Space antennas use quasar signals 
to predict earthquakes... NEWS, 
ED 20, p. 38 

Spectrum analyzer outperforms rivals 
in 7 areas—at a price...PF, ED 
6, p. 137 

Spectrum analyzer takes dynamic in- 
put range title...PF, ED 9, p. 
236 

Switched op amps and.a sign de- 
tector make 2-quadrant divider a 
4-quadrant. ..1FD, ED 10, p. 134 

Test-equipment users suggest soft- 
ware-hardware improvements... . 
SR, ED 6, p. 59 


Tester built for less than $10 gives 
GO/NO GO check of timer ICs... 
IFD, ED 11, p. 106 


Timer/counter chip synthesizes fre- 
quencies, and it needs only a few 
extra parts. . .IFD, ED 13, p. 114 

Tough measurements, try IAs... 
ART, ED 16, p. 84 


Troubleshooters for logic emerge as 
digital trend gains...SR, ED 24, 
p. 64 

Use pulse instead of cw signals... 
ART, ED 11, p. 60 


View two video sources on one CRT 
...ART, ED 10, p. 116 


Voltage monitor uses LED indicators 
to show out-of-tolerance voltage 
...1FD, ED 19, p. 176 


Voltage probe uses five LEDs to in- 
dicate highest level reached... 
IFD, ED 15, p. 112 

Your voice tells when you're lying 
with small, solid-state analyzer 
...NEWS, ED 25, p. 40 


2 new ways reported to detect tres- 
passers. . .NEWS, ED 9, p. 30 
2-ton package testing stratosphere 
pollution. .. NEWS, ED 11, p. 26 


2.2-pound rubidium standard for sys- 
tems uses only 12 W...PF, ED 5, 
p. 72 


3-output variable supply regulates to 
within 0.01%...PF, ED 24, p. 
220 


13-MHz function generator offers 
both sweep and AM/FM.. .PF, 
ED 19, p. 82 

20-MHz logic analyzer fits in the 
palm of a hand...PF, ED 19, p. 
194 


20-MHz synthesizer unit offered for 
less than $2000...PF, ED 4, p. 
142 

50-MHz digital logic scope stores 
and displays 8 signals...PF, ED 
2, p. 103 

$99 3-digit panel voltmeter doubles 
as a counter...PF, ED 19, p. 88 
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PROGRAMMABLE OC VOLTAGE STANDARD 


ToL ae 


450 SOC 
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progremimebie microvoelis 
for $1,485 


The EDC third generation 501 H has: 


Speed: 50 ps switching and settling time 

Ranges: 100 mV, 10 V, 100 V, 200 VDC 

Resolution: 1 ppm to steps of 0.14V 

Accuracy: + 0.005% of programmed value 

Programming: TTL, BCD 8-4-2-1; other 
codes available including binary and 
ASCII ° 

Options: Added resolution, ranging, CMOS 
compatibility 

Accessories (field installable, plug-in): 
Serial-to-paralle! converter, memory 
register, opto-isolators, ranging amplifier 


For complete specs and prices on the 501 
H and other EDC calibrators and standards, 
circle reader service number. To evaluate 
the 501 H in your application call Bob Ross 
at 617-268-9696. 


“standards of excelience since 1958 


ELECTRONIC 
‘DEVELOPMENT 
=a) CORPORATION 


A. | 11 Hamlin St.. Boston, MA 02127 


INFORMATION RETRIEVAL NUMBER 50 








think small... with 
sub-miniature 
ceramic 
capacitors 
 . 


Thick film hybrid design engineers 
can choose sub-miniature single 
and multi-layer ceramic chip 
capacitors with the widest range in 
capacitances, sizes, temperature 
characteristics and terminations in 
the industry from Centre Engineer- 
ing. 

In frequency critical areas 
requiring accuracy and stability, 
consider Centre Engineerings NPO 
type chip capacitors. Applications 


— nN 


Ss 

~ - « 
* < 
requiring less stringent specifica- 
tions Centre Engineering W5R and 
Z5U chip capacitors are economy 
savers. 


Single layer and multi-layer ceram- 
ic chip capacitors, as small as, .080 
x .050 x .55T up to .460 x .420 x .65T 
with extremely high capacitance to 
volume ratios are ultri-reliable. 


If you are thinking small ... write 
for our catalogue. . 


= ceNTRE ENGINEERING 


2820 E. COLLEGE AVE., STATE COLLEGE, PA 16801 


814—237-0321 


e TWX 510—691-2634 
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